The L-domains in M and G proteins of infectious hematopoietic necrosis virus (IHNV) affect viral budding and pathogenicity.
RNA viruses including many retroviruses encode "late-domain" motifs that can interact with host proteins to mediate viral assembly and affect viral budding and pathogenicity. For IHNV, our previous studies demonstrated that the respective interactions of the L domains of IHNV with host proteins could mediate viral assembly and budding. To our knowledge, the role of L domains of the IHNV in the budding and pathogenicity has not investigated yet. In this study, we generated two recombinant IHNV strains rIHNV-M(PH>A4) and rIHNV-G(PS>A4) with mutations in the L domains (PPPH to AAAA or PSAP to AARA) of IHNV by reverse genetics and explored the effect of the mutations on budding and pathogenicity of the two recombinant viruses. The RT-qPCR results showed that the production levels of the extracellular particles of rIHNV-M(PH>A4) or rIHNV-G(PS>A4) declined significantly, compared with those of wild-type (wt) IHNV HLJ-09. Furthermore, the challenge test showed that the survival rates of juvenile rainbow trout challenged with rIHNV-M(PH>A4) or rIHNV-G(PS>A4) were 90% or 87%, respectively; however, the survivability was zero in groups challenged with wtIHNV HLJ-09 or rIHNV HLJ-09 (recombinant IHNV). Additionally, the RT-qPCR results showed that the recombinant viruses induced higher expression levels of IFN1, IL-1β, and IL-8 compared with those induced by wtIHNV HLJ-09 as well as the ELISA results showed that fish vaccinated with recombinant viruses produced high levels of specific IgM antibodies, demonstrating that the two recombinant viruses may induce immune responses to resist infection by IHNV. Also, these results demonstrated for the first time that the L domains of the M and G proteins of IHNV could affect the budding and pathogenicity of IHNV, which may be beneficial in the prevention and control of IHNV infections in fish. Taken together, our study as the first research provides the foundation for effect of rhabdovirus L domains on viral budding and pathogenicity.